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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 6 and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by Uzoh 
et al (US 5,911,619) with evidence (for claim 7 only) from Cheung (US 6,056,864). 

Uzoh et al anticipate the invention as claimed. Uzoh et al teach, with respect to 
figures 1 1 b and 1 1 b2, a polishing method wherein a wafer is subjected to alternating 
electropolishing (effected by cathode) and chemical mechanical polishing. Although 
Uzoh et al describe the process as electrochemical mechanical polishing, the 
instantaneous method of operation of the device in figure 1 1b would react as an 
alternation of an electropolishing affected when the cathode was below the wafer 
surface with a chemical mechanical polishing affected when the pad 64 was in contact 
with the wafer surface. Thus, the process of Uzoh et al behaved as an alternation of 
electropolishing with chemical mechanical polishing. 

Regarding claim 7, Uzoh et al fail to teach the details of the ECP and CMP 
processes as claimed. However, one of ordinary skill in the art was aware that ECP 
occurred at a faster rate (see abstract of Cheung) than the CMP, but that CMP achieved 
a smoother resulting surface. Thus, one of ordinary skill in the art would have expected 
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the process of Uzoh et al to behave such that the ECP relatively roughened (with 
respect to the CMP) the surface, and the CMP smoothed the roughened surface. 

3. Claim 6 are rejected under 35 U.S.C. 102(e) as being anticipated by Sharan (US 
2003/0062269). 

Sharan anticipates the invention as claimed. Sharan teaches (see abstract and 
paragraphs 12-23) a method of polishing a substrate by electrochemical mechanical 
polishing (ECMP) wherein the electric current is pulsed on and off. In such an instance, 
the method would have included alternating steps of CMP (when the current was off) 
and ECMP (when the current was on). The ECMP is considered to by within the scope 
of the claim term "electropolishing" because the ECMP operation included electrolytic 
dissolution of the surface. 

Claim Rejections ■ 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Uzoh et al (US 5,91 1 ,61 9) in view of Downey et al (US 4,358,338) and Li et al (US 
5,559,428). 

The teachings of Uzoh et al are discussed above. Uzoh et al teach an endpoint 
detector (figure 13) for detecting the end point of the polishing process, by does not 
teach monitoring a change of a current waveform. 



Application/Control Number: 1 0/694,263 Page 4 

Art Unit: 1742 

Downey et al teach (see abstract, col. 5, line 63 to col. 6, line 29) a method of 
detecting an end point in a plasma etching process including detecting the end point 
based upon a change in the derivative of the current applied to the substrate that would 
correspond to a change in the etching surface, such as the removal of a metal plating 
layer on a semiconductor substrate (see Example 1). Thus, in theory, the end point 
detection scheme disclosed by Downey et al is identical to the presently claimed 
scheme with the exception of Downey et al being related to plasma etching and not 
electropolishing. 

Li et al teach (see abstract, summary of invention and col. 10, lines 34-38) that 
sensors for detecting the end points of etching processes are fully interchangeable 
between plasma etching and electrochemical etching. Therefore, one of ordinary skill in 
the art would have considered the disclosure of Downey et al to be analogous art. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
applied the end point detection method of Downey et al in the method of Uzoh et al 
because the method of Downey et al detects the end point by noticing when a change 
occurs in the rate of change of the applied current during an etching/polishing step, 
thereby allowing easy detection of the end point. 

6. Claims 8 and 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Sharan (US 2003/0062269) in view of Downey et al (US 4,358,338) and Li et al (US 
5,559,428). 

The teachings of Sharan are discussed above. Sharan teaches (see paragraph 
29) endpoint detection, by does not teach monitoring a change of a current waveform. 
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Downey et al teach (see abstract, col. 5, line 63 to col. 6, line 29) a method of 
detecting an end point in a plasma etching process including detecting the end point 
based upon a change in the derivative of the current applied to the substrate that would 
correspond to a change in the etching surface, such as the removal of a metal plating 
layer on a semiconductor substrate (see Example 1 ). Thus, in theory, the end point 
detection scheme disclosed by Downey et al is identical to the presently claimed 
scheme with the exception of Downey et al being related to plasma etching and not 
electropolishing. 

Li et al teach (see abstract, summary of invention and col. 10, lines 34-38) that 
sensors for detecting the end points of etching processes are fully interchangeable 
between plasma etching and electrochemical etching. Therefore, one of ordinary skill in 
the art would have considered the disclosure of Downey et al to be analogous art. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
applied the end point detection method of Downey et al in the method of Sharan 
because the method of Downey et al detects the end point by noticing when a change 
occurs in the rate of change of the applied current during an etching/polishing step, 
thereby allowing easy detection of the end point. 

7. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Uzoh (US 6,066,030) with evidence (for claim 7 only) from Cheung (US 6,056,864). 

Uzoh teaches (see abstract, figures and col. 5, lines 9-26) a method of polishing 
a substrate including both electropolishing (ECP) and chemical mechanical polishing 
(CMP). Uzoh does teach that data collected from sensors regarding the thickness of 
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the metalized layer can be used to "select the optimum recipe of electropolishing and/or 
CMP processes required". 

Thus, Uzoh does not explicitly teach alternating the ECP and CMP steps. 

However, based on the disclosure of Uzoh that one of ordinary skill in the art 
would have been capable of selecting an optimum recipe of ECP and/or CMP 
processes required, it would have been within the expected skill of a routineer in the art 
to have optimized the ECP/CMP blend to operate in an alternating manner in order to 
best achieve the proper blend of the benefits of both processes. 

Regarding claim 7, Uzoh fails to teach the details of the ECP and CMP 
processes as claimed. However, one of ordinary skill in the art was aware that ECP 
occurred at a faster rate (see abstract of Cheung) the CMP, but that CMP achieved a 
smoother resulting surface. Thus, one of ordinary skill in the art would have expected 
the process of Uzoh to behave such that the ECP relatively roughened (with respect to 
the CMP) the surface, and the CMP smoothed the roughened surface. 
8. Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Uzoh (US 6,066,030) in view of Downey et al (US 4,358,338) and Li et al (US 
5,559,428). s 

The teachings of Uzoh are discussed above. Uzoh teach sensors (25, 27) for 
detecting the end point of the polishing process, by does not teach monitoring a change 
of a current waveform. 

Downey et al teach (see abstract, col. 5, line 63 to col. 6, line 29) a method of 
detecting an end point in a plasma etching process including detecting the end point 



Application/Control Number: 10/694,263 Page 7 

Art Unit: 1742 

based upon a change in the derivative of the current applied to the substrate that would 
correspond to a change in the etching surface, such as the removal of a metal plating 
layer on a semiconductor substrate (see Example 1). Thus, in theory, the end point 
detection scheme disclosed by Downey et al is identical to the presently claimed 
scheme with the exception of Downey et al being related to plasma etching and not 
electropolishing. 

Li et al teach (see abstract, summary of invention and col. 10, lines 34-38) that 
sensors for detecting the end points of etching processes are fully interchangeable 
between plasma etching and electrochemical etching. Therefore, one of ordinary skill in 
the art would have considered the disclosure of Downey et al to be analogous art. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
applied the end point detection method of Downey et al in the method of Uzoh because 
the method of Downey et al detects the end point by noticing when a change occurs in 
the rate of change of the applied current during an etching/polishing step, thereby 
allowing easy detection of the end point. 

Examiner's Comment 
9. The Examiner notes that the subject matter of claims 8 and 9 includes the scope 
of claims in parent application 10/304,174. As such, these claims would be obvious 
over those claims in view of Uzoh et al, Uzoh or Sharan as above. However, since the 
present divisional application was filed as a result of a restriction requirement in the 
parent application, no obviousness-type double patenting rejection is proper. See 
MPEP 804.01. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251. The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




HftrfyD Wilkins, III 
Examiner 
Art Unit 1742 
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